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hour, causing entire suspension of shipping business. Thc 
water in the river rose to a height of five feet above the ordi 
nary level. 

South CctroZinn.--Reports fkom Sta tebnrg, Snnipter county 
state that  the tornado of the 23d appeared to have clevelopetl 
near Wateree swmnp, first striking R lloiut iiboot one-half milc 
to the west of t h e  old State road to Charleston. From this 1)lact 
it pursued a course nearly eastward for it distalice of five miles 
the width being about three hnnclred yards. Within the track 
of the storm but few trees were left standing. Along the uortherii 
border of the track for a distance of fifty or seveuty-five yards 
the trees, for the most part, fell from uortli to  south ; 011 thc 
southern border for the same distance they fell from sontli tc 
north, or from southeast t80 northwest, and along the ceiitrt 
they fell mostly in a direct liue from west to eaht, while a fen 
were observed to lie from east to west. 

Charleston, 231: In Bariiwell coonty the tornatlo of thib 
date cut it path three-fourthb of a mile in width tlii*ougli tlir 
Saltkehatchie swamp, as cleaiily as though the timbers hiid 
been felled for R railway. Withiu the storiii’s path resideuceb 
and cabins and  out-buildings were destroyed ou 1iiiiiiy plantn- 
t,ions. Many of the best fields have beeu so covered with tree.. 
and debris that  they cariuot be cleared in time to be cultivated 
this year. A t  Black~il le ,  Bnriiwell county, :t large iimOt11nt of 
damage was clone by the storm. Nearly everything il l  its track 
was blown away or badly rlamaged. The width of the storni’.s 
path was from one-half to three-fourths of a. mile, ancl i ts  dura- 
tion was about teu minutes. 

Bishoprille, Suiiil~ter coiintj-, 331 : ahont S a. IU. of this (late 
a violent wind and raiu storm visited this sectiou. The maill 
track of the storm mas abont one hniidretl and fifty yards wide, 
within wliich trees and buildings were levelled to the ground 
So far as  has been learned the storm began almit  four mile, 
west of this 1)lnce and i ts  track has been followed to Lyiich’h 
river. 

Saint Stephen’s, Berkelsy county, 33tl : dming the iiioriiiiig 
of this date it tornado passed through this ..:eotion, dmiagiug 
buildings antl blowing down trees. 

D~irlingtoii, Darlington county, 34th : a tornatlo corning f*roiii 
a northwest direction and piirsiiing n zigzag course to the south 
and east struck this county yesterdity. I ts  track was uarrom, 
and the wind seemed to blow from the borders of the storm 
towards the centre. Trees, feucw andl 1)nikliligs were l~ lown 
down. The storm was wconil~aniecl by vivid liglltuing, r;iin 
aud small Bail. 

~~~iness~e.--C!Iiatt;iiiooga, Y Y d  : diiriug the afternoon ( I [  this 
(late a tornado 1msed over this city from southwest to north- 
east, its main track being abont three hnudred p r t l s  wide 
and two and one-half miles in length. Diverging from the 
main storm, a iiiinor track, less th:m one Ii~intlretl yard.; mitle, 
swept around Cameron Hill, rejoining the niein track in the 
northeastern outskirts of the city. The storm coutinned iu 
full force from 4.40 to 5.10 p. m., with the wind veering rapidiy 
from southeast to northwest, aud finally coiiiiug arouud to ea.;t 
at night. The vortical motion of the tortiatlo was clearly 
shown in  the case of’ a partly fiuisheil boilding facing north- 
eautward, wliioh was twisted around to the right fully seven 
feet, and the trees, which also fell from west to east. A large 
number of biiilcliugs were unroofed or otherwise iii.jnred, snd 
two cars on the railroatl near the river were orertnrne(1. The 
damage to property in this city ix estiniatetl at rlPl0,OOO. 

Knoxville, 331 : The wind ant1 rain storm of last night did 
but little daiiiage in this locality. The fill1 of‘ rain (3.75 inches) 
was the largest that  bas occnrretl in any om day a t  this pli1ce 
during the last five years. 

Tmfls.-Sherniau, Grayson coiiiity, 13th : an unuhnallg 
severe wind storm struck this I h c e  abont 13 o’clock last 
night, doing clitmitge to the estent of several thonsand dollars. 
t3everd houses mere blown down and other were unroofed. 
The storin lasted for two hours atid thirty minutes. Reports 
from Fort Worth, state that  the storm mas uiiusii:tll~- severe a t  
place. 

3 

Dallas, 38th : reports ikom Bell, Polo Pinto, Hood, Johnson 
itiirl Fennin counties, state that a severe wind and hail storm 
passed over those cowties during the erening of the 27th, 
doing  great damage to c ro i )~ ,  buildings and other property, and 
cnusiiig loss of life. The storm was also severe at Marshall, 
Harrison coiiiity, where several persons were injured. The hail- 
stories iu some places were reported to hare  beeti as large as 
lien’s eggs. Auiong the builtliugs destroyed mere the Masonic 
hall , t’he C‘onatre niills, and one resideuce. Nearly all ofthe win- 
dows iu the town mere broken. The storm passed four miles 
north of Benton, Atnsc.osn connt*Y, demolishing houses and 
doing other damage* Foiir persons are reported to have been 
li  i 1 1 et1 . 

Fort Davis, 39th : a t  4.40 1). m., a violent storni struck this 
idace, blowing down rind nuroofing several hniltlings. 
the storm tlie atmosphere m;ts so chnrged with electricity that 
it becniue necessary to discvmnect the telegraph inst8rumenta 
fro111 the iuniu line. 

i’ir:cliiiin.-l~ichiiio~i(l : n strong uortlieasterly gale preveilect 
liere tlnriiig the 1Gth antl l‘ith, 111iroofing a number of buildings 
at i t1  I~ lo~vi~ig  down many t r  On the 231, a i’ery 
11e;tvy rain storm ocu~i~’red, accompaiiietl by it strong northeast 
wiml. The street cars stoppetl riiuning a t  9.30 p. IU., on ac- 
coiiut8 of the sewrity of tlie htoriii. 

During I 

and fences. 

VERIFICATIdNS. 
INDICATIONS. 

The tletail ed compari.;on of the tri-tlailg indications for 
AimI, 1SS3, with the telegraphic reports for t81ie succeeding 
t wuty-four hours, shows the general average percentage of 
verifications to be 85.90 per cent. The percentages for the four 
elemeuts are : weather, 88.79 ; tlirection of the wind, 79.43; 
trnipt.rature, 59.13 ; b:irometer, SG.14 per cent. By geo- 
graphical dihtricts, they are : For New England, 84.53; mid- 
dle Atlantic xtates, 54.15; sonth Atlantic states, 56.83; eastern 
Giilf, 58.38; western Gulf, 55.43; lower lakes, 84.42; upper 
Iiilieh, S4 60; Ohio vdley nritl Tennessee, SS.48; upper Missis- 
*ipI)i valley, 8tj.20 j Nissoiiri valley, 85.93 ; north Pacific, 92.86 ; 
mitltlle Pacific, 81.73 ; south Pacific, S6.54. 

Tliert! were sist8y-seven oiuissio~is to predict (seventeen being 
ilue to the :thence of reliorts from the Pacific coast) out of 
3,(i90, or 1.80 l)er ceut. O f  the 3,G% predictions that have 
been i i i~de,  ninety-foiir, or 3.59 per cent., are considered to have 
eiitirt4y failed ; one Iinndretl iiIid t8wetity-two, or 3.37 per cent., 
were one-fr)urth verified ; four Iinndred iind twenty-nine, o r  
l l .S4  percent8., were one-half verified ; four hundred and forty- 
four or I!?.% per cent., were three-fourth..: verified; 2,534, 
)r 60.94 1)er cent., were fully verified, so far as cnn be mcer- 
8ained from the tri-(laily reports. 

C’AUTIONARY STGNALP. 

During April, 1883, one hiiiirlred a1141 t8menty-foiir cautionary 
;iguals were displayed. Of these, one hnndred and thirteen, 
)r 91.1 per cent., mere jnst,ified 11y minds of twenty-five miles 
)r more per hoiir, at or within one hiiudred iiiiles of the station- 
rwo caiitionary of€-shore signals mere displayed, both of which 
were jiistifiecl a s  to clirectiou and velocity. One hnnclred and 
,wentg-siu signals, of all kiutls, were displayed, of which one 
iuntlred and fifteen, or 01.3 per cent., were fiillg justified. 
l’hese do not inc.lutle signals orderetl a t  display stations, where 
;lie velocity of the mind is only estimated. Eleven signals 
vere ortlered late. One hundred ant1 three minds of twenty- 
i re  miles or over per hour were reported, for which signals 
)rere not ordered; nimy of these were high local minds o r  
;troug xen-breezes. 

NAVIGATION. 
STAGE O F  WATER IN RIVERS.  

The npper Mississippi r i \w reiichecl its highest stage from 
the 32d to the 30th, aucl was lowest during the first part of t he  
month. It mas fozeu a t  Saint Paul, Minnesota, until the Gth, 



92 MONTHLY WEATHER REVIEW. APRIL, 1883. 
__.____ ~ ~~~ ~ ~~~ ~ _ _  ~ 

and a t  La Crosse, Wisconsin, uiit8il the 4th. At  Cairo, Illinois, 
the river was highest on the 15t81i, wheu it, was four fe,et and 
three inches above the danger-he.  At Memphis, Teuiiessee, 
the river was highest from the 2Ot.h to !24th, being wlthiu eight 
inches of the danger-line. A t  Vicksburg, RIississippi, the river 
fell slowly, but without interniption, after the Wi, but, at  tlie 
close of the month was still one foot, four iiiches iIbo\re t.lie 
danger point. On the itli ,  the, river a t  New Orleans, Lonisi- 
ana, rose to high-wnter mark of 1874, aud reached its lowest 
stage on the 27th and 28t11, wben it, was still oiie foot, above 
the danger-line. 

The Ohio river was highest at Pittsburg, Pennsylva,ui;t, ou 
the $th, and at Ciucinuati, Ohio, a8ud Louisville, Kentncky, on 
the Qth, but i t  did not approech the danger-line a t  these st,a- 
tiom. 

The water iu t,he Missouri river wa,s highest, from the 18tmli 
to 20th slid lowest on the 30th. 

The Tennessee river rose to within s i s  inches of t8he (huger- 
line on the 36t8h, rea,c.hiug its highest st,age on t,he date. 

The Cumberland river at Nsshville, Tennessee, rose seven- 
teeu feet and three inches during the 22d and  2.3~1, citusing 
Nerioua damage to bridges and riti1rOiEdB. 

The highest and lowest stages of water observed at the Sig- 
nal Service stat,ions diiriiig t81it? mont8h of April, 1SS3, :we shown 
iu the following table : 

Heights of r i tvrs  uI,oue l ~ i u ~ - ~ n l e r  nmrk, - = i p I + / .  18S:i. 
~ ~ ~~ ~~ ~ ~ ~ ~~~~ ~ ~ ~ 

Sta t.ioiis. 

Shreveport, La .......... 

Ohio: 
fittsharg, Pa ............................................ I 20 0 ............................ 50 0 
Louisville, Kg .......................................... 24 o 

Cumber 1 imd, : 

Teniieeaee : 
Chattanooga, Teiiii 

Monoiignhetn : 
Pittsbiire.Pa ........................................... , zq o 

Nashville, Tenn .............................. ......... / :: .; 
....................... I ............ 

Height.. I 

ft. in. 
aj 4 I 
I 1  7 1 
0 I 1  ~ 

I 
'3 4 1 

10 I'  ~ 

9 s  

I6 Y 

33 4 

I I  j 
46 3 I 
22 5 I 

I 36 0 i 

1 
32 6 ~ 

16 I 1  
&un&rh : 

Wil la  nirtts : 

Umalilla. Oreg. ........................................ 
Bncrnmento : 

Red Bluff, C!al 
Sacramento, Gal ......................................... 

Mohila: 
Mobile, A l a  ............................................... 

Colorado : 
Yuma. Ariz .............................................. 
*Below benc.h-mark. 
t Ubservatlons iilcoiuglntRf see trxt. 

Aiigusta, err .............................................. 
Portland, Oreg ........... : ............................... 

........................................... 

_____ _____ ____ __ 
+ Below high-water mark of 1874. 

FLOODS. 
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2 
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4 
17 
IS 
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The heavy raius of the month hare  resulted iu tlestruct'ive 
freshets in many of the states; and in t h e  Canadian Provinces 
and New England, where the monthly precipitation was below 
the average, the melting of the wiuter suomhll censed the 
rivers and sti-eainl; to rise to heights which proved rlam:~ging 
to property. From the following mill he seen the extent t o  
which floods have prevailed in the wrious district,s (hiring 
April, 1883 : 

Arkansus.-Heleua : t8he heaviest rain known for pears fell 
in  this vicinity on the %it8.  8is inches of rain fell in as many 

inurs, flooding a large part of the city. Dnriug the night of 
,he 1Stl1, :I partly repaired levee gave  ma^, submerging a large 
trea of vitlunble cotton I;iud, which, owing to the iuandation, 
Kill uot be cultivated this Sear. 

Qeotylin.-Atlanta, 35th : reports i h i i  Fl'ilnklin, Head 
minty, state that  clnring the night of the 22~1, Hillatchie 
 reek, hix miles from Franklin, rose suddeuly , meeping away 
1 houhe on its  hanla and drowuing several of the occupants. 

Ior~n.-Des Moines, 6th : the railroad bridge at this place 
was clamaged by the high water in the Des Moines river on 
his date. 

hrPntuc,ky.-Louisville, 5th : a v e r ~  Iieavj- raiu storm began 
i t  9.10 1). in., awl a t  10.25 p. m. the raiut'all measnrecl 2.10 
iuches, of wtiic.h amount 3.00 inchesfell in one hoiir aiid fifteen 
minutes. I n  different parts of' the city cellars were flnorled 
x u 1  tlie water rose above the first floors of some biiildiugs, 
4oing consit1er:thle damage. 

Lowiaicoicc.--Nem OrleiInS, 5th : a very heavy rain storm 
began at, 6.20 a. in. During the succeeding four hours, there 
tiell 6.63 inches of rain, aut1 rlnring the twenty-four hours end- 
ing at  10.0s p. m., 8.06 inches, which is the heaviest raiufall 
DU tlie records of the signal oftice iu this city since i ts  estah- 
linhmrnt in 1870. On this date the river r0se to  the highept 
poiut reached by tlie flood in 1Si4. Great clificulty was ex- 
1)erieiioetl by the steamers in delivering freight. The town of 
Gouldsboroiigh was innudated from three to five feet. The track 
oft he Algiers and Gonldsborongh dummy line WAS washed away. 
The water overflowed tlie levee from Harvey's canal to a point 
oplmite Canal street, flooding a large part of Algiers aiid caus- 
ing much claimge. 9 break oue hundred and fifty feet wide 
and seveu feet deep occurred iu the levee near the Texas and 
itiid Pacific railway at  Goulilhborongh. 

Miwexoln.-Saint Viucent : during t8he 31st t8he Red river 
rose rapitllg , overflowing its Banks in Nevera1 places. 

I~~iaxiX8i~~~~i.--VicksI)[irg. 6th : very heavy rain lwgm a t  10.25 
a. iii., and continued nntil 3.25 1). m., during mliicli time 4.31 
inches of rain frll, and from 10.5.5 1). ni. to 11.55 1'. m., about 
2.00 iuclier fell. Many bridges mere washed away and other 
dwmage done. 

Javksoii, 6th : the heaviest rain of the year fell on this date. 
Bridges in some parts of the city have heeu washed away. 

ilIinsnio.i.--Calw Girardeau, Cape Girartlr:w C O U ~ ~ J - ,  43d : 
train- were cleliiyed 011 the Cnpe Girardeau railroad on account 
nf' the owvtlowerl track. The Iron Mountain and Southern 
railroad wiis also nuder water. 

hrc.io ~nni~shi,.e.--C'untoc~cook, Merriiunc county, 13th : all 
machinery in the niills were stopped on account of the high 
stage of water in the Merritiiac river. In  soiiie places the 
b;tuks of the river were overflowed. 

N e w  Y~wk.-All~~~iij-, 16th : the high water in the Hndsou on 
this date submerged the docks, crmipelling the steamers to de- 
lirer freight a t  points Irelow the city. On the 17tl1, the river 

North CnroZii~cc.-Lei~oir, Calclwell county, 23rl : the recent 
heavy raius have caused damage to the mills, bridges and rail- 
ronds iu this vicinity. 

Raleigh, 35th : extensive damage is repnrted to have bee11 done 
by the recent heary rains. Sereu land-slides occurred 011 the 
North Cnroliua railrosrl, and many trestles mere washed away. 

Prorince of Ontnrio.--Niagara Falls, 6th : the heavy rain of 
the ~ ) ; i s t  t,liirtg hours caused a flood at this l h c e  which resulted 
in damage to the extent of severd thnasauci rlollars to goods 
stored iu the cellars and basements. Fiftv feet of the Uana- 
d im southern railroad track were washed away. 

Priceville, 16th : the mill-dams aud bridges on the Saugeen 
river were (1;imagecl bj- the high water. Three bridges in the 
township of Proton were carried away and several others were 
rendered iiupassabl e. 

London, 11th : the Thames river has reached the highest 
point known for ten years. No damage more serious thau the 
washing m a y  of fences, flooding cellars, etc:., has been (lone in 
this locality. 

began to fdll. 
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Saint Catharines, 13th : a serious break has occurred in the 
mill race of‘ t he  Hydraulic Race Company. Fifty feet of thf 
break were carried away, aurl part  of the foiinclatiou ot’ a fiic 
tory was nndermined. 

Prouince of Quebec.-Saint Hgacinthe, 13th : a dam arid 
briclge on the Yamaska river has been cnrriwl away caiisiug a 

Ottawa, 13th : The milter iii Ridrew river rose three feet in 
five minutes, compelling families to leave bheir lioiues along tht 
river banks. The track of the Saint Lawreuce and Ottawa 
railroad was submerged, aucl a bridge valued a t  $15,000 was 
washed away. 

8outh Carolintr. - Lancmter, Lancmter count8g, 34th : the 
new bridge over the Catawba river, except :I siiiall part on t h e  
Chester side has been swept away. 

Reports from Claretidon eoiiiity state that t8he heavy rains 01 
the 3t’d caused much damage to c r o p  and roads in that section. 

I’et~nessee.--Nllshville, 7th : over oue Iinntlretl hiuilies mere 
forceil to abandon their iioiues : h u t  Nahlirille on acwiint (Jj 
the high water in the Ciimberlaucl river. On tlie night of the 
Y l s t  to 331, there fell over five iriches of rain. Tlie river rost 
Hixteen feet in twenty-tbnr hours, c.;iusing herious daniage tc 
bridges and rdroacls.  A niimber of rafts broke from tlieii 
fasteniugs, and ~ 4 ,  large amount of cord-wwd aut1 valtial,le Inni 
ber was lost. 

Knoxville, 33tl : very heavy rain fell dnring the eL-eniiig- 
over three inches in seven hours. On the 231 the river rose 
twenty feet in e few hours, flooding the baseiiieuts and cell:ir,s 
of several houses. A lan(l-slirle occiwred ou the Knoiri l le aud 
Ohio milroatl. With this exception uo other serious tlaniage 
resulted iu this vicinity. 

~er?,2o,it.-Ric’hfor(l, Fraulrliii coiiniy, 1311 : :t wnshont oc- 
ciirred ou the Southeastern railroad on this date, c,:inxing delay 
of trains. 

Bellow’s Falls, Wiiitlhitrn county, 13th : tlie water iu the 
Clonnecticnt river washed t t ~ 3 g  about hixty feet of the rive1 
bank on this date. 
raius and the iiieltiuy of the wiitter suowfkll. 

North Troy, Orleans eoiiiity, 13th : several britlgeq in this lo- 
cality have beeii carrietl it\rity, iiiid the r~ac l s  are submerged. 

~~~~~i?iite.-Petersbiirg,  17th : the creeks are greatly swollen, 
washing away bridges in the comity. The A1qwmiittos rivci 
nt Farmrille r c w  three feet alwve ith o r d i i i q  level. At  t h i h  
place water covered the w1i:irves. 

~I‘.Yco)ixjii.--nleiioiiiouee, Duriu coiinty, 1St!i : the Mruomo 
nee river rose to A point two feet above auy previous high- 
water mark. No serious dilmilge wns done in the imniediate 
vicinity of Meuoruoiiee, but the Itipli w4tt.r will wnse snslwn- 
8iou of operations in the mills thr aboiit two weeks. a t  Cetliti . Falls, about six iuiles :hove Meuommee, the dnms nntl r n i l l b  
were badly iujnrecl, and several weeks will he required to re- 
pair the damage. At Rice lake, sixty miles ahove, a large 
area was flooded and a large amount of clamage done. At 
Downsrille, twelve miles below Menou~onee, several buildings 
mere washed away. On the Chippewa river the dmis along 
its coiirse were badlr wnshcd. Several weeks will 1)e required 
before travel on the rtzilroaclu in  tliat locality will be resumed. 

loss of 440,000. 

The high water is due to the I 

HIGH TIDES. 

Portsmouth, North Carolina, 1311, l l t h .  

Btilf of’ Sailit Lnu.renee.-Rel)oi~s from A1:qylaleu Islands ou 
the 4th stated thst  the Gulf was clear of ice arouutl the islands. 
Small fields of ice were reported from the sonthwart1 aiitl weht- 
ward of North Sydney, Cape Breton 1sl:tnrl. On the 13th, the 
Gulf north of the islnuds was again c.overed with ice, which 
was drifting slowlg eastward. 

t h i n t  Eaicrence riTer.-l\.loutred, Proriuoe of Quebec. SSth : 
mvigatiou is now opeu ; several steamers hove arrived in l m t .  

Otmzm ricrer.-Ott;twa, Proviuce of Ontario, 16th : the ice 
started in the river on this date. 

I C E  IN RIVERS AND HARBORS. 

Lake Ontario.-Rochester, New York, 4d : t’he fmt boat of 
t h e  season arrivrd on this date. lteports from Madison Bar- 
ra8cks, New Pork, stated that Henderson bay ~ a e  free from ice 
ou the 20th. 

Oswego, New York : the harbor at this place was clear of ice 
iiud opeu to riavig~ttiou on the 5th. The steamer “D. R. Van 

first boat of the seasou, arrived ou thie date, and re- 
ported having encountered considerable ice on her passage. 
The harbor was again closed by ice from the 6th to 9th. The 
steamer ‘‘D. R. Vau Allen7’ and the steam-barge rLT .  King- 
ston” were tlie last to leave this port. The schooner LLCarolina, 
&1;2rhh,” from Port Hope, arrived a t  Fair  Hareu on the uight 
of the Wi, where slie \vas detained by ice. She arrived a t  this 
port on the morniug of the l l t h ,  beiug the first sailiug vessel 
to arrive this seasou. There were seversll arrivals during the 
(lay, a11 reporting large quaiitities of ice in the lake. On the 
l-ith, tlir harbor was clear of ice, nud vessels experienced no 
inwnvenienw in arriviiig awl  tlepwting. 
Pc nob.veot r i vt7 r . -B an gor, pul ; ~ i  II e, 13 t h : ii a vigat i on opeu ; 

tlie steaiuer b L  Caiubrirlge 7 7  arrived ou this date. 
Hiidenn riwr.-Albnliy, New Pork : floating ice from lst, to 

10th : river free of ice on the l l t h .  
Luke Khif?iey.--New H:tveu, Couitecticnt, 5 th  : lake clear of 

ice. 
Erocid Ltak.-Bnrlingtori, Vermout : ice broke up in t h e  

1;ake on tlir 5 1  ; nnviglttion opened 24th. 
L0X.e E’rie.-Clerelmd, Ohio, 5th : ice stnrtetl from the 

shore aut1 passet1 out, leaving the lake in front of the  city free 
of ice. Tlit. steamer ‘‘ C‘itg of Detroit ,’ left ou the 7th, for 
Lktroit, Michigan, beiug the first departiire of the seasou. 

‘roledo, Ohio, 7th : the tug ‘‘ Green ” left this port for San- 
dusky, Ohio, on the 5th, aut1 experienced a dangerous passage, 
I~eing c:inght in the ice. The bay was reported to be full of 
ice extentling as  far as the eye conld reach. Navigation he- 
tween this imrt, Detroit, Michigan, nud S:inrlnsky, Ohio, was 
fiilly oiwn on the 0th. Navigatiou betweeu this port and 
C!lerel:inrl, Ohio, wa.; open by the 14th. The propeller 
~~Gi in l t , ”  fro~u Bn&ilo, New York, arived nu the 3tith, a t  which 
tinie unvigatiou 011 Lake Erie was fiilly open. The Manmee 
river was nearly free of ice a t  this place on the 1st. 

Erie, Peuiisglvaiiia : Presqiic Ihle bay was clear of ice on t h e  
stli, biit the entrance to t81ie bay rernained obstructed. Navi- 
patioil opened 011 tlre %th, tlie prq)eller b‘ Wocolieu ” arriving 

Boflhlo. New Yorlr: the lake a t  this place was opeu to navi- 
gatioii ou the %hl, hiit the first :irriral and de1)arture occurred 
ou t h t h  5 t h .  Large qiinntitieh of ice caine iuto the harbor on 
the ?ith,  :ilitl ou tlre 29th navigation miis interriipted by it. 
0 1 1  tlir 30tli, there was still cousiderable loose ice, but i t  did 
not ititerfere with uavigation. Tlie creek became clear of ice 
on the Sth, having been frozeu siiice Ihcem‘uer 18. 1883. 

Lrrke Huron.-Port Hnron, Michigan : on the lMh, the lake 
was clear of ice ;IS far Lis the eye could reach, but ice-fields 
were visible ou the 13th.  The first boat of the season, steamer 
6‘ I~l lewild,~’  arrived from Detroit ou the 17th, and departe& 
for tlie upper lakes on tlie 1Sth. 

Lake niiciii!lan.-Gr~~ncl Haven, Michigan, 4th : the propel- 
ler ‘‘ Saint Joe,” from Chicago, Illiuois, and the schooner (‘ 0, 
Sham,’: from South Haven, Michigm, were the first boats of 
the season to arrive a t  this port. 

G r a d  Trci verse bay.-Northport, Michigan : ice niored out 
ot‘ the bay on the 15th. 

Tliimder bccy.-Alpeni~, Michigan : t’lie tug b b  Golden Eagle ” 
left t h i s  liort fbr Block river on t81it. 16th, being the first de- 
partiire of the xeahou. 

Ftrnitx ef ninckiiinio.-RI:icliina~T (‘its, Rlichigau : on the 
Tth, the ice in the straits, althoiigh from twelve to forty inches 
thick, showed sigiis of weakening. Stages plying between 
hew :ind Point Saint Iguace, stopped their regular wiuter trips 
ou this date. Ou tlir l l t h ,  a tlouble team with 1,900 pounds of 
freight crowed t81ie btraitc to Poiut Saiiit Ign~ce, the ice being 
iiliusnnlly solitl for thi:, season of the year. On t h e  15th, t h e  

ln ~ S S S ,  the lnke was free of ice bp March 3d. 

fr0111 T(~lt.tlo, Ohio, ou th:it tlitte. 
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ice began to loosen along the shore8 hilt8 remained solid in tlit 
channel. The steamer '' Algomah ' 7  a'rrived 011 t,he l'it,Ii aud 
reported the ice to be solid or dammecl from McCrnlpin's Point 
to the main-land. Tlie stemuers '' Cify of Clevela~nd and 
( 6  Flora 77 arrived at Pvlac?kinaw Island 011 the 31st ; nu this (late 
$lie north chmuel was clear of ice. The propel1e.r '' Atlantic,': 
the first boat of the season, p ~ w e d  through t,he sout,li passage 
on the 25th. On the SSth t,he strait$ were open t'o uavigntion, 

Little Bay de Noquet.-Esca,uaba, Michigan : the ba,y becanie 
clear of ice on blie 24th nuil the tug cb Shipma'n " arrived oii the 
2Bth. The first passenger steamer of the seasou arrived from 
Green Bsy on the 26th. 

,Ymint Clair river.-Port Hurou, Michigan : dnatiiig ice nu flie 
3d ancl 4th a,nd from the Gt8h t80 9th ; ice ( h i i  on t.he 13t8h, t'lie 
ice meRsuring t,wentg.niue iuclies in  t,hickuess. The ice in 
Black river brnlre up ou the 8th. 

Detroit ri~er.-Det~roit,, Michiga~n : drift,-ic,e in river ou 1st. 
3d, 3d, 5bh, 7bh, St8h, and from l l t ,h  t,o 1.7t,li. 

Lake S?~~el..l:or.-Ma,rqIiette, Michigaai, 19t'h : ice left the liar- 
bor doring t8he moruiug of this date. 

.Entbnrras and W o v  rii?er8.-Erubarras, Wisconsiu : ice in 
the  Embarrav anti Wolf rivercl broke up ou t,he. llt,li. 

Red River of the Nortl~,.-~uIoorl~ead, Miune.sot,a : the ic.e broke 
up on the 9th, and on the lGtli, t,he r i w r  W:%S clear of ice. On 
the l!)th, the sbeamer Pluck " left for points tlown t.he river, 
being the first boa,t of the season. 

Saint Vincent, Minnesota: blie ice broke ul) 011 t,he 19bli. 
Ni~si88ipi .river.-La Crosse, Wisconsiu, 4bh : the ice broke 

up and formed a dam below t.he city! which broke during t,he 
morning of the 5th. The first :mer ( 6 '  Minneapolis ") of 
t h e  season arrived from Swiut, Louis nn t he  Gth. 

Saint Paul, Minnesota, 6th : t h e  ic,e-dnm which forniecl below 
Wabasba street broke during the  aft'ernoon, t,he ice passing 
away without damage. The first shesuier ( W a r y  Nortou") from 
Saint Louis arrived ou the 20th. 

2l.iaaouri river.-Fort St,evensou, Dakota : on t8he !)t,li, the ice 
broke along the shores, but reniained firm in the chauuel. 
During the eveuing of the l o t h ,  the ice broke up, but betaine 
dsmmed ou the a,fteruoon of t h e  11th. During tlie l l f h  ant1 
12th the river rose rapidly, the. ice. cansing- conside.rable c1a.m- 
age. The ice-dam broke during the evening of the  13th. The 
fist st8eamer (" Eclipse ") of the season depa8rtmecl on the 18th. 

Tobacco Ga,rden, Dakota,, 15th : navigat,ion resumed ; first 
departure on this date. 

Bismarck, Dakota,, 10bli : t#he ic.e Broke at 3.30 1). ni. of t,his 
&te, and passed out witliont damage. 

Fort Bennett, Ihkota, 16t81i : the steamer " Eoseburg," tlie 
first boat of the seamsou, arrivetl a't' t,his cla'te. 

Fort Buford, Dakota' : ice llrolie, in the. r i w r  a t  t,liis plac,e on 
the 10th. 

Fort Sully, Dakot8a, : t8he first steamer of the sewon arrived 
from the lower Missouri ou the 16th. 

~~~oellaneo?is.-Poiiite de Lac, Province of Qwbec, l(it'h : 
the ice ou Lake Saint Petre is stsill solid. At Three rivers, 
Province of Quehec, the ice w;ts firm on t8he Xth,  ant1 a t  Batis- 
can, Proriuce of Q,uebec, the ice. broke up on tha,t date. 

Saint Johu7s, Newfon~idla~ucl, 28tfh : the Mississippi aad  
Domininn Couipantny7s steamer '' Out'ario " passed Cape Race nn 
the evening of the 37th, being the first, ocem steamer sighted 
this season, with the excepfion of boats calliug a't Saint John's. 

Bangor, Msiue : the ice in Keuauskeag springs passed out) 
during the night of the 9th. 

Wicklow, Dakota: ic,e 1 ~ g ; t u  t.o break up ou the 14th and 
disappea,red from t,he lake on the 17th. 

TEMPERATURE OF WATER. 
The t,emperatiwe of water as observed iu rivers and harlinrs 

at the Sigual Service, st,ations, wi t;h the iiverage depth at 
which the observa,tions were ~mde ,  aaid blie inea,n tempera't,nre 
of the air a t  the various stxtious, are, giveii iu the table below. 
Observations were iuterraptetl by ice at, the followiug stat>ious : 
Mackinaw City, Michigan, from lst, t80 17th, and from 31st to 

30th ; Milwankre, Wisconsiu, from 1st to 16th ; Buffalo, New 
Pork, froni 1st to 6th; Escannbo, Michigan, from 1st to 18th; 
Chicagn, Illinois, froin 1st to 8th; Clevelanil, Ohio, from 1st 
to H t h ;  Marquette, Michigan, frnni 1st to 18th; Detroit, Mich- 
igan, lst, 211, 1 3 1 1 ,  l4th, 15th; Dulnth, Minnesota, from 1st to 
7th. At Chicago, the tberuioiiieter was broken ou the 25th, 
a i i d  no o1)serv:itious were made after that date. 

The higlitlht observed temperatnres of water during April, 
1SX3, compared with those of April, 1883, show a decrease of 
froin lo to go a t  stations along t h e  Atlantic coast, between 
Eastport, Maine, niid Jacksniir-ille, Florida, with the exception 
of the latter statim, and Uhinc~~teague, Virginia, where they 
were lo liiglier than in Bpril, 1SSfz. A comparison of the low- 
est observed water temperattiires a t  stations along the Atlan- 
tic, cC)i\st  ti^ the same periods, slioms thatt, with the exception 
of 8n11tl~ Honk, New Jersey, and Portland, Maine, where they 
are a fraction of a degree higher, the temperatures art. from 
lo to 1 3 O . 5  lower than those of last year. 

TC n t p ?  ! / / t o  e of Rhler .for A p t  1 1 ,  1883. 

l -  
.............................. 

................................ hlpenn, Yichignii* 
Auguata, Genrgia 
Rdtimorr, nlnrpland ........... 
Block I ~ l a n d .  Rllode I#Iand ................. 
Rohtain, nlnaaacbtwtfa ........................ 
RuHt~lo.  New Pork* ............................. 

Moldr. A1ahanl;r .... 

Pawtlnitil, Maiue ................................. 
Portlanil. Oregon ...................... 
Pruvitirvtuwn. ?vlaaaachonetta .... 

Wilniingtun. North  I.'arcnlinn ............... 
I 

41.3 30.5 

54.5 41.5 
45.7 I 36.3 

70.0 ! 58.0 

I -  

34.0 
61.0 
37.1 
b4.5 
65.0 
74.8 
33.2 
37.0 
42.1 
63.0 
36.1 
3R.o 
37.2 
47 .O 
b5.9 
34.5 
45.2 
35.s 
76.6 
423 
52.4 
57.0 
53.0 
37.8 

Range. 

10.6 
12.0 
13.0 
9.4 
11.9 
16.9 
14.0 
10.1 
10.7 
18.0 
13.0 
'3.5 
14.5 

3.9 
5.5 
14.0 
19.0 
13.0 
12.0 
9.5 
4.0 
1.0 
5.0 
9.5 
14.2 
7.0 
9.5 
14.0 
9.9 
6.2 
5 .6  

S.4 
5.7 
4 .  I 
11.4 
5.0 
20.5 
16.5 

n. I 

12.0 

Average 
depth, 

feet and 
inches. 

ft .  in. 

'3 0 
9 10 
s I 1  

IO I1  

20 I 
9 3  
9 10 
40 0 
6 i i  

5 11 
14 0 
2.3 5 
9 4  

' 5  4 
10 5 
1.5 0 
'3 8 
19 0 
9 5  
IS 0 

r j  0 
9 10 
s o  
16 IO 
14 IO 
12 7 
I6 10 

17 0 

I 6  9 

18 3 
18 5 
4s 7 
14 0 
11 4 
1 6  
29 I 
1.2 I 1  
IO 0 

:; 2 

- -_ 
d: .3 
L a .  

$2.9 
-c* 
2 k 2  
? Z  

23 

- o m  

0 

35.1 
64.5 
52.1 
42.6 
41.3 

72.6 

49. I 
44.0 
46.2 
47.3 
40.3 
38.0 
36.2 
70.0 
44,4 
71.3 
70. I 
79.2 
35.9 
36.9 
43.0 
68.8 
44.2 
45.2 
46.6 
55.8 
b8 .g 
44.7 
49.2 
41.8 
75. I 
46.6 
52.4 
67.7 
59.2 
47.4 
61.3 

40.2 

64.0 
45.6 

~ _____________ ~~ 

-OI8~enLitions in<omplr tr .  See t e x t  

ATMOSPHERIC ELECTRICITY. 

AURORAS. 

Tlie miror;il display mliich occnrrwl during thc ereuiug of 
April 341, w w  geurrslly observed in  Caifada, New England, the  
[oww lake reginii, and at a few of the most northerly stations 
i n  the Iniddle Atlantic states. At most of' the stations where 
this  display WRS observed, i t  was of ordinary brilliancy. At 
Eastport, Maine, it was visible from 7 1). ni. until the early 
morning of the 4th, and consisted o f 8  low arch extending from 
unrth-northwest to northeast. Several streamers of whitish 
2olor tingetl with crimsou appeared between the north and 
unrtheast. 

At Freehold, New Jerhey, this displ:tg ma8 ohserved a t  7.30 
p. m., in the form of 3 white glow, with several long narrow 
4tre:tniers. It faded away a t  8.30 and reappeared at 10 p. m. 
The ouly western stations reporting auroras ou the evening of 
h e  3d were Saint Vincent, Miuuesota, ancl Dayton, Washing- 
ton Territory. At the latter statiou, i t  was described as 


